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Al>:  1 } act 

This  paper  considers  the  reverse  small-world  technique.  Many  "starters" 
are  j resented  with  a very  long  list  (1207)  ot  "taigets."  Starters  are 
instituted  in  the  small-world  experiment  and  asked  to  write  down  their  choice 
for  'lie  first  link  in  the  chain  from  them  to  each  of  the  1267  targets.  The 
location,  occupation,  sex,  and  ethnic  background  of  taigets  was  given,  and 
starters  indicated  which  (if  any)  of  these  pieces  of  information  made  them  think 
of  their  choice.  Seven  conclusions  are  drawn  from  the  data:  1)  A mean  of  210 

choices  control  the  world,  but  this  number  is  an  underestimate.  Only  35  choices 
control  half  the  world,  however.  2)  There  appear  to  bo  t hree  distinct,  and 
mainly  nonoverlapping,  networks  controlling  U.S.,  local,  and  foreign  areas. 

3)  Choices  are  mainly  friends  and  acquaintances,  with  strong  cleavaqes  by  sex. 

4)  location  is  the  usual  reason  for  choices,  with  occupation  second  most 
popular.  5)  The  decision  as  to  which  choice  is  made  depends  primarily  on  the 
occupation  of  the  trigger,  and  secondly  on  t tie  distance  (near/far)  from 
Morgantown,  West  Virginia,  where  the  experiment  took  place.  6)  Half  the 
states  m the  U.S.  arc  controlled  by  a single  person  when  choices  are  made  on 
the  basis  of  location.  7)  As  found  in  previous  experiments,  the  accuracy  of 
informants  in  estimating  their  networks  is  low. 


) . lnt  rodue  I ion 


It  is  by  now  obvious  that  the  problem  of  measuring  social  structure  is 
m extremely  difficult  one.  In  the  past  decade,  it  seems  to  us  that  subtle 
.aid  unusual  techniques  for  data  acquisition  have  produced  more  valuable 
information  about  an  individual's  place  in  a qiven  social  group  than  more 
inditional  soriome' r ic  methods.  The  small-world  technique,  due  to  Milgiam, 
i-  ti  case  in  point.  Since  Milgram's  original  article  (1967),  a number  of 
>i  archers  have  duplicated,  verified  and  adapted  the  experiment  in  a variety 
of  environments.  (See  Travers  and  Milyram,  1969;  l.undberg,  1975;  Bochner, 
fak'-r  and  McLeod,  1976;  Hunter  and  Shotland,  1974;  Korte  and  Milgram,  1970). 

Tlie  smal 1 -world  problem  can  be  thought  of  as  an  attempt  to  define  the 
lii1  >ming  network  of  a preselected  target  person.  (In  this  paper,  "network" 
n.  used  to  connote  those  people  whom  a person  knows  and  can  turn  to  for 
v.tious  purposes.)  A group  of  "starters"  are  asked  to  send  a folder  to  a 
target  person.  It  the  starter  does  not  know  the  target  personally,  then  he 
i:  a:ked  to  send  the  folder  to  someone  whom  he  believes  has  the  best  chance 
<•  knowing  the  target.  The  folder  is  passed  along  with  the  same  instructions. 

I'hus,  a chain  from  each  starter  to  the  target  is  constructed.  The  group  of 
people  who  eventually  give  or  send  the  folder  to  the  target  constitute,  in 
some  undefined  way,  the  target's  "incoming  network." 

Two  things  stand  out  in  the  research  done  in  this  field  so  far:  1)  the 
number  of  links  in  the  chains  is  surprisingly  small  (on  average,  there  are 
5.25  rntermediar ie.s  between  any  two  people  in  the  U.S.);  and  7)  Die  number 
of  people  who  constitute  t lie  incoming  network  is  also  small  (in  the  1967 
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experiment,  for  example,  of  the  62  completed  chains,  only  26  final  links  were 
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ji  juiit'd,  and  3 final  links  accounted  for  nearly  half  the  chains.) 

There  ate  two  yood  reasons  not  to  consider  the  small  incoming  network  as 
the  (aryet's  total  (i.e.,  riondi  rect  ional ) network.  First,  only  62  realizations 
i i<  duced  the  26  final  links.  We  can  expect  this  number  to  rise  as  1 he  r. umber 
of  chains  rises;  for  obvious  reasons,  however,  it  should  rise  at  an  ever 
increasing  rate  (with  respect  to  the  number  of  chains)  and  will,  ptesumably, 
a:  ; t ot.e  to  a finite  value.  The  asymptotic  value  would  be  the  target's 

total  incoming  network;  therefore,  26  must  be  an  underestimate. 

Second,  26  links  are  too  few  to  function  as  a set  of  paths  away  from  a 

starter  in  a small -world  experiment.  We  can  see  this  very  simply:  if  each 

individual  in  the  U . 5 ■ . (population  2 x I0>f)  had  26  links  to  the  rest  of  the 

w rid,  his  links'  links  would  number  at  most  (i.e.,  with  no  overlap)  26‘ ; their 

links  (s.tme  restriction  applying)  would  be  26*;  and  so  on.  This  means  that 

at  a distance  of  6.2  links  from  an  individual  (5.25  intermediaries  yields 
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« ..’5  links),  a person  could  contact  (via  appropriate  chains)  7 x 10  people. 
Tins  number  is  clearly  an  overestimate  on  two  grounds:  1)  whatever  "structure" 

r , it  is  composed  of  overlap  between  people's  networks;  an  overlap  of  only 
1 • (so  that  powers  rise  by  0.9  at  each  remove)  reduces  the  size  of  the 
contactable  world  to  9 x 10  . 

2)  In  the  above  calculation  we  have  assumed  that  each  person,  at  all 
stages  of  the  chain,  chooses  the  best  intermediary  to  continue  the  chain. 
Suppose  that  only  one  "mistake"  per  chain  occurred.  This  reduces  the  size  of 

from  26^*  = 7 x 10°  to  2t>J"^J  * 2.7  x 10^.  Thus, 

of  error  has  a drastic  effect.  In  tact,  allowing 
chain  length  of  6.25,  one  would  need  38  links  to  reach 
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the  i nt  i rc  United  .‘totes;  with  two  eirors,  this;  number  becomes  90;  and  with 
3 . i tors  it  reaches  360. 

i 

of  course,  Milgi.im's  experiment  was  not  designed  to  exhaust,  the  target's 
on  < ring  network,  l ut  rather  to  find  out  how  many  1 inks;  t her  e are  in  the 
chains.  But,  to  understand  social  structure,  we  do  need  to  know  how  many 
links  people  have  to  the  rest  of  the  universe.  There  are  three  ways  to  get 
at  this.  The  most  obvious  would  tie  to  repeat  Milgram's  experiment  using 
hundreds  (or  thousands)  of  starters.  This  costly  and  logistically  horrify- 
ing modification  would  still  yield  the  incoming  network  of  only  one  person  — 
the  target.  A way  to  study  many  individuals'  networks  is  to  ask  people  to 

i 

keep  track  of  whom  they  contact.  Gurevich  (1961)  found  that,  on  average, 
people  come  into  contact  with  500  other  persons  in  a 100-day  period.  Of 
course,  this  does  not  mean  that  many  of  t liese  contacts  would  be  of  use  to 
people  if  they  were  starters  in  a small -world  experiment,  but  it  does  give 
an  indication  of  the  sorts  of  numbers  involved. 

We  wanted  to  design  an  experiment  which  would,  hopefully,  tell  us 
exhaustively  about  many  individuals'  networks.  To  do  this,  we  combined 
Milgram's  and  Gurevich's  techniques  to  produce  what  we  term  the  "reverse 
small-world"  experiment.  Instead  of  many  starters  and  one  target,  we  presented 
each  starter  with  a long  list  of  targets.  For  each  target,  we  provided  a 
vu i i e ty  of  information,  and  we  asked  the  starter  to  tell  us  to  whom  he  would 
send  the  (now  mythical)  folder  if  he  were  initiating  a small-world  expeiiment. 

T(iis  experiment  has  the  following  trade-offs:  all  information  about  chain 

lengths  is  lost;  and  the  experiment  deals  with  people’s  cognitive  rather  than 


behavioral  networks  (i.e.. 


to  whom  people  say  folders  would  be  sent,  as  distinct 
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fiii"  whomthey  actually  send  folders  to).  On  the  other  hand,  in  a very  short 
time  i vast  amount  of  highly  detailed  information  can  he  accumulated  from  a 
wi.ie  variety  of  st  alters. 

l-ii is  experiment  also  provided  a convenient  way  of  testing  whi  ther  or  riot 
pc  .pie  understand  the  size  and  the  characteristics  of  their  networks.  fAir 
prvious  studies  (Killworth  and  Bernard,  1976;  Bernai  d and  Killworth,  1977) 
have  shown  that,  in  very  limited  environments,  people  are  inaccurate  in  their 
reports  of  their  actual  communicat ion  with  others.  We  wanted  to  know  whether 
th i : inaccuracy  extends  to  people's  global  networks.  Hence,  the  reverse 

small -world  experiment  was  conducted. 

2 . The  Kxper iment 

first,  a list  of  targets  was  needed.  Since  we  were  not  going  to  ask  people 
to  actually  send  folders  to  their  network,  we  prefer  to  think  of  the  targets 
as  "triggers."  That  is,  they  t riggei  a i esponse  in  the  form  of  a "choice" 

(j.e.,  one  of  the  starters'  network).  Since  "starters"  really  weren't  start- 
ing anything,  the  ant hropological  term  "informant"  will  lie  used  throughout  the 
paper. 

The  list  of  triggers  had  to  satisfy  several  requirements.  First,  it  had 
to  be  long;  but  how  long?  We  wanted  to  provide  informants  with  a fair  number 
of  triggers  from  various  walks  of  life,  locations,  and  ethnic  backgrounds; 
arid  we  wanted  to  ensure  that  there  were  sufficient  triggers  to  exhaust  each 
informant's  network.  Gurevich's  (1961)  data  suggested  that  at  least  500  would 
be  required.  Doubling  this  figure  seemed  sate. 


1-ventually  a list  of  1267  triggers  was  created.  The  first  1000  were 
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<j'i<  i .ted  to  till  a matrix  bused  on  sex  (male  and  I mile)  , > uce  (black  and 
white),  occup.i  t j on  ( pi  of  sional , white  collar,  ct  ,i  f t cm, in,  housewife),  arid 
lo.  it  ion  (big  city,  small  town).  This  last  variable  was  subjectively  operation- 
all/'  !;  a location  was  classed  as  "biq"  if,  in  our  judgement , most  Amet  icans 
w>  ild  looynire  it  by  name.  Seattle,  Tulluhasee,  Houston,  are  examples.  The 
scale  developed  by  Duncan  and  Reiss  (ll)Gl)  was  used  to  select  occupations. 

Since  a very  large  part  of  t lit-  world  is  made  up  of  housewives,  that  occupation 
wan  a:  signed  to  25%  of  the  female  tr  iggers.  In  retrospect,  this  was  not 
necessary,  and  a greater  array  of  occupations  should  be  used  in  future 
expei  iments.  In  general,  larger  states  (Illinois,  California,  New  York)  are 
heavily  represented  (4*1,  57,  and  44  occurrences),  while  smaller  states,  such 
as  Alaska,  Delaware,  and  Vermont  occur  less  fiequently  (7,  10  and  15  triggers 
respectively).  All  50  states,  plus  Washington,  D.C.  (4  triggers)  were  included 
in  the  final  instrument.  Somewhere  in  the  gargantuan  shuffle  to  create  the 
instrument,  a trigger  qot  lost;  this  left  99'1. 

In  order  to  test  whether  ethnicity  (rather  than  "race")  influenced  people's 
choices  of  a first  link  in  a small-world  expel iment , a second  list  of  108 
names  was  generated.  These  were  clearly  identifiable  to  most  Americans  as 
Slavic  (i.e.,  Olga  Zdrojewski);  Spanish  (Francisco  Gonzalez):  Italian  (Maria 
Vaglienti);  and  Oriental  (Wong  Fuk  bam) . The  144  Slavic  names,  Spanish  names, 
and  Italian  names  were  equally  divided  by  sex,  and  by  "big"  or  "small"  town. 

They  were  further  divided  into  professionals  and  unskilled  workers.  The  24 
Orientals  were  not  divided  by  sex;  it  was  assumed  that  most  Americans  could 
not  tell  the  sex  of,  say,  Wong  Fuk  Lam.  For  most  purposes,  black  triggers 
are  treated  as  ethnic  in  what  follows. 
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Finally,  a list  of  100  triggers  was  created  to  represent  "the  iest  of  the 
wi  » Id."  These  .ne  ixot  ic  names  from  exotic  places.  Only  small  places  were  used, 
st  t!  it  iniom  mts  would  generally  have  heard  ol  only  the  trigger's  country.  The 
o,  a]  it ions  of  these  last  100  triggers  were  evenly  divided  into  professionals 
(i.e.,  i hem i cal  engineer)  and  lower  class  workers  ( i . e . , mail  clerk).  The  first 
lit  / t riggers  wire  pi e* united  to  informants  in  essentially  r andom  order.  The  100 
"ex,  t ic"  triggers  were  left  to  the  end.  Presumably,  by  this  time  (usually  several 
days  into  the  test-taking  procedure)  informants  had  decided  who  to  use  for  all 
conceivable  triggers  in  the  world.  As  we  will  show  below,  this  conjecture  was 
pr<  mature. 

A copy  of  the  list  (a  specimen  page  of  which  is  given  in  Figure  1)  was  pre- 
sented to  each  of  58  informants  who  were  chosen  to  cover  a wide  range  of  social 
and  economic  backgrounds.  All  lived  in  or  near  Morgantown,  W.Va.  bach  informant 
wu  first  instructed  in  the  small-world  experiment.  For  each  trigger  the  informant 
pi  vi  ied  the  name  if  i choice  (who  was  known  well  enough  to  be  used  in  a small  - 
w,  rid  experiment),  the  choice's  relationship  (friend,  mother,  etc.),  and  a reason 
f c > r making  the  particular  choice.  Four  reasons  were  provided:  location,  occupa- 
tion, ethnicity  or  race,  anti  "other."  In  other  words,  if  the  reason  given  were 
lo< ation,  then  something  about  the  location  of  the  trigger  and/or  some  knowledge 
about  the  location  or  life  experience  of  the  choice  was  involved  in  the  selection 
of  that  choice.  Informants  were  allowed  to  check  more  than  one  reason  if  they 
felt  the  need  to.  overwhelmingly,  informants  chose  only  one  reason.  Where  more 
than  two  reasons  were  checked  ( <.0lt,  of  choices),  only  two  reasons  were  coded. 

This  provided  us  with  two  sets  of  data.  We  had  a list  of  triggers,  about 
which  we  knew  occupation,  sex,  ethnicity,  whether  they  lived  in  a large  or  small 
town,  and  location  by  state.  Foreign  countries  were  divided  for  analysis  into 
five  blocs:  South  America,  Western  Europe,  Far  East,  Middle  East,  and 
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I r 1 ■ in  r.uioj'O.  Wf  al  no  h.id,  for  c. ifli  i nformant , <»  list  of  choices  (one  per 

tr  :ycr)  about  whom  we  Knew  a)  r.ex , b)  j el  at  ionship  to  informant,  and  c)  a 

n < n for  the  i nf  (4  want  making  that  choice.  In  addition,  we  also  had  some  back- 
yi  and  information  on  t lie  informants  (aye,  sex,  income,  religion,  etc.),  together 
with  their  responses  to  three  quest  ions  which  we  asked  ] - -1  months  after  the 
t'  t was  over:  "How  many  different  choices  did  you  make  on  the  test?";  "Which 

e did  you  use  the  most ?" ; "Which  three  choices  did  you  use  the  most?" 

3.  The  I n formant  s 

Fifty-eight  persons  completed  the  questionnaire  in  8 hours,  on  average. 
(Informants  came  to  our  office  to  take  the  test.,  but  w<-re  under  no  time 
pr<  sure.  They  returned  as  often  as  required  to  finish.)  Another  1?  found 
the  task  too  tedious  and  dropped  out..  Tire  mean  age  was  *6,  s.d.  15.  There 

wire  34  women  and  24  men  in  the  group;  29  were  married,  4 were  divorced,  20 

were  never  married,  and  5 were  either  widowed  or  separated.  high teen  c.tme 
from  big  cities;  16  from  small  cities;  15  from  small  towns;  and  5 were  from 
rural  backgrounds.  (The  city  of  origin  ol  4 informants  is  unknown.)  Seventeen 
were  employed  full  time;  20  part  time;  and  21  were  unemployed.  (All  the  un- 
employed were  housewives,  students,  or  retired.)  Seventeen  of  the  women  were 
full-time  housewives,  and  7 were  part-time  housewives.  The  educational  level 
of  informants  ranged  widely.  One  completed  only  grade  school;  6 high  school; 

H completed  high  school  and  had  vocational  training;  14  completed  at  least 
some  college  years;  16  completed  an  undergraduate  program;  12  completed  a 
graduate  program;  artd  one  had  a doctorate.  Seven  had  a yearly  income  of  less 
than  f>2000.  (These  were  all  students.)  Fifteen  had  yearly  incomes  between 
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. H»0  §5000;  5 f>  n . 5000  - §8000;  9 f l > >m  §8000  - §11000;  3 from  §11000  - 

$ I -If >■  ; <1  from  § 1 4 Olio  - §17000;  and  14  li.id  family  iinumfs  beyond  $17000  per  y«  dr . 
Tli  iity  wet  o Protestant;  8 Catholic;  3 Jewish;  7 "other  religion"  (mostly 
fort  iyn  student.1;);  and  10  professed  no  religion. 

Inf  t in.  i r 1 1 ,i  I . • piovided  an  tv  t im.it  e of  thei  r "e  I Im  i r i t y . " They  cieated 
,.t  I’tjor  ies ; 40  con!  idered  themselves  "American;"  18  said  they  were  Spanish 
Ai  ■ r l can , Black,  Italian  American,  etc. 

Personal  data  were  stoied  for  each  informant  in  t h<  chunks  as  indicated 
lure.  For  example,  education  was  coded  1-7,  from  grade  school  to  doctorate. 

4.  The  Number'  of_  Choices 

Of  immediate  interest  is  the  si  Tie  of  a person's  t at  al  network.  Figure  2 
shows  a cumulative  histogram  of  the  mean  number  of  different  choices  accumulated 
a:  the  number  of  triggers  increased  towards  1207.  The  change  in  gradient  at 

1107  is  obvious.  It  results  from  the  introduction  at  this  point  of  the  100 
foreign  triggers.  Two  observations  can  be  made  about,  this  curve.  First,  the 
error  bars  are  enormous.  Second,  the  curve  has  not  asymptoted  to  a constant 
value  before  the  foreign  tiiggers  were  introduced.  Unpleasantly , this  implies 
that  1167  triggers  ate  insufficient  to  produce  the  entire  U.S.  network  of  an 
informant.  A rough  estimate  suggests  that  at  least  2000  U.S.  triggers,  and 
perhaps  500  foreign  triggers,  are  necessary  to  exhaust  the  network. 

The  mean  number  of  different  choices  was  210,  s.d.  = 168.  The  range  was 
43  to  1131.  Crude  extrapolations  of  the  curve  in  Figure  2 would  suggest  an 

1 

asymptotic  value  of  about  250,  plus  20  - 25  to  account  for  foreign  triggers. 

(Some  foreign  triggers  will  be  accounted  for  by  those  who  also  account  for 
persons  in  the  U.S.) 
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The  shape  of  t hi;  curve  in  Figure  2 is  also  of  interest.  Since  the 
t : nj  jris  are  arranged  randomly,  the  shape  of  the  curve  will  be  the  same,  no 
m.ttcr  what  orders  the  triggers  are  presented  in.  As  a lest,  the  dotted  line 
s w:  the  equivalent  for  triggers  in  the  reverse  order.  It  lies  well  within 

t r ’ or  bars  of  the  original  curve,  except  for  the  first  hundred  trigger s 
(:  w f>. reign),  where  its  rate  of  growth  is  signi  f ican  1 1 y slower.  (In  fact, 

an  informant's  choices  which  control  the  foreign  world  are  highly  sign: f icantly 
( 0.1%)  fewer  and  more  general  than  those  used  for  the  U.S.  - an  average  of 
34.9  choices  handle  the  100  foreign  triggers,  compared  with  59.8  for  the  first 
10"  '.S.  triggers.)  This  apart,  the  strong  similarity  of  the  curves  suggests 

that  its  shape  is  universal,  at  least  for  the  sample  studied. 

One  can  also  compute  how  many  choices  are  required  to 
a unt  for  a giver,  fraction  of  the  world  (remembering  with  caution  the  lack 
of  asymptote).  This  is  shown  in  Table  1.  Note  that  remarkably  few  choices 
account  for  a great  deal  of  the  world:  in  particular,  34  choices  account  foi 

'>  ■,  and  129  choices  (half  the  average  total  choices)  account  for  90%  of  the 
world.  If  only  the  foreign  triggers  are  considered,  8.9  choices  account  for 
51.  t and  26  for  90%  of  the  world  beyond  the  U.S. 

Is  there  any  structure  in  the  curve  in  Fig.  2?  This  was  tested  by  a model 
similar  to  that  of  Pool  and  Kochen,  referred  to  in  Travers  and  Milgram  (1969). 
The  assumption  is  that  each  individual  has  N friends,  each  of  whom  accounts 
for  i/N^  of  the  world.  A friend  is  chosen  randomly  for  any  trigger.  It  is 
then  a trivial  matter  to  produce  the  expected  histogram  of  cumulative  friends, 
to  compare  with  Fig.  2.  However,  even  when  tuned  optimally,  the'  fit  was 
extremely  poor.  Attempts  to  improve  this  by  subdividing  "friends"  into  sub- 
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groups  (e.g.,  "good"  and  "poor")  with  different  projiort  ions  of  network  size  did 
not  imj  rove  this.  We  must  conclude,  then,  that  the  curve  in  Pig.  2 is  not 
rat  i irid  do  i uptiM  nt  a facet  of  the  informants'  mean  social  structure. 

home  choices  are  much  more  efficient  at  controlling  the  world  than  others. 
Fig.  3 shows  the  percentage  of  the  world  controlled,  on  average,  by  the  top 
20  iiOices.  The  top  choice  stands  out  dramatically  at  just  under  1 0 (the 
up!  a rent  discrepancy  between  this  and  Table  1 is  due  to  the  different  averaging 
procedures  used),  and  will  be  examined  in  detail  in  Section  7.  limiting 
consideration  to  foreign  triggers,  an  informant's  (usually  different)  top 
choice  accounts  for  .:1%. 

The  variation  in  the  toal  number  of  choices  between  informants  is  shown 
in  Figure  4.  It  is  noteworthy  that  the  two  very  large  numbers  of  choices  were 
produced  by  an  69  year  old  woman,  and  a 19  year  old  student  from  Thailand. 

Such  large  variation  suggests  that  there  may  be  systematic  features  in  the 
inlirmants'  backgrounds.  Comparison  of  SKS  variables  on  informants  with  the 
number  of  choices  they  made  yielded  t tie  following:  only  age,  education  and 

income  had  an^  effect  on  the  number  rtf  choices.  The  effect  of  education  was 
lit  t ted  to  males,  and  is  both  weak  and  nonlinear.  Age  and  income  together 

account  for  16%  of  the  variance  in  the  number  of  choices  (with  a multiple 

* 2 

correlation  of  0.39  , and  2-way  analysis  of  variance  .showing  a similar 

* 

result).  Single  correlations  were  choice-age  0.29  , choice-income  O.lh.  In 
other  words,  older  informants  have  more  choices,  except  these  in  the  higher 
income  brackets,  and  the  Thai  student  mentioned  above.  Since  16%  of  the 
variance  is  not  a Jot,  there  seems  to  be  no  overriding  reason  which  accounts 
for  the  variation  in  number  of  choices,  except  individual  life  histories. 
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TABLE  4.  Significant  correlations  between  numbers  of  different 

categories  of  choices  and  chai act er ist ics  of  informants. 
P ( ) as  in  Table  . Educat  ion  arid  income  are  blocked 
into  7 categox ies  as  defined  in  Section  3. 
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5.  Types  oi  Choices 

Informants  made  essentially  three  different  kinds  of  choices:  friends, 

acquaintances,  and  family  members  (this  latter  being  divided  into  22  categories 
sit  Section  2).  Table  2 qives  the  mean  numbers  of  choices  in  each  cateqoiy. 

!'i  it  i:  ■ > ncl  at  quaint  a nces  account  ove»  whr-1  mi  rig  1 y for  most  ol  the  choices  (H2%) . 
T!  is  is  in  ayreement  with  Travers  and  Milgrain  (I960)  who  found  a tiyure  of 
Hi  t . Male  choices  (127)  are  used  much  mote  than  female  choices  (72)  by  both 
men  and  women.  Nieces  are  hardly  ever  used;  nephews,  by  contrast , are  used 
by  half  the  informants.  Cousins  are  used  quite  frequently  (over  7 diffeient 
cousins  per  informant). 

Tables  3 and  4 examine  how  the:  usaqe  c • f different  categories  of  choices 
varies  with  some  characteristics  of  the  informants.  The  most  obvious  riif- 

feience  between  informants  is  fheii  sex  ('table  3 lists  .ill  significant  eases). 

* « 

Male::  choose  more  males  than  females  do  (172  to  ’it.)  . However,  neither  males 

noi  females  choose  more  females.  Male  are  2.5  times  moie  likely  to  choobe 
males  than  they  are  to  choose  females  (b.t.9  to  0.27).  However,  females  are 
net  more  likely  to  choose  females  than  to  choose  males  (n.43  to  0.54)  . This 
confirms,  qualitatively,  a result  from  'ITavers  and  Mtlgram  (1969).  They  found 
that  men  were  ten  times  as  likely  to  send  a document  to  other  mpn  than  to 
women;  whereas  women  were  equally  likely  to  send  documents  to  men  or  women. 

Males  have  more  acquaintances  (90)  than  do  females  (56),  but  neither 
males  nor  females  have  more  friends.  Males  choose  more  male  friends  and  more 
malt-  acquaintances  than  do  females.  The  data  show  that  at  least  selected  parts 
of  the  family  would  be  used  as  first  links  by  females  more  than  by  males.  This 
is  in  line  with  the  common  wisdom  thaf  females  are  more  likely  to  depend  on 
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not  to  choose  one's  mother  as  one  yets  older,  aie  omitted.)  Furthermore, 

then  is  an  even  stronger  tendency  to  choose  lower  family  as  education  of 

inf  n'Miit  increases.  Note  here  the  strong  positive  correlation  between 

edu  <.it  ion  and  the  fraction  of  the  informant's  friends  and  acquaintances  which 

are  termed  "friends"  by  an  informant.  (i,et  us  call  this  the  "friends  fraction.") 

In  other  words,  more  highly  educated  persons  tend  to  say  that  more  of  their 

non', uni ly  choices  are  their  "friends"  than  do  less  educated  persons. 

here  is  a similar  tendency  for  informants  to  choose  family  members 
(t  ; • tally  in-laws)  more  as  the  income  of  the  informant  increases.  In  ad- 
rii*  I j the  "friends  fraction"  decreases  with  income.  (N.h.  Because  of  the 
stuii  it:  in  the  sample,  the  traditional  high  correlation  between  education 

arid  , i ■ me  is  not  present  in  the  data.) 

i niter intuitivel y,  those  who  identify  themselves  as  "American,"  i.e., 

* 

noncthruc,  choose  significantly  more  family  (25)  than  do  ethnic  groups  (18). 

The  • ame  is  true  for  female  family  but  not,  curiously,  lor  male  family.  Since 
fe  u!  those  informants  who  were  coded  among  the  "ethnic"  group  were  foreign 
student",  the  data  were  re-run  without  them.  We  reasoned  that  since  they  were 
not  in  their  own  country,  they  would  he  less  likely  to  use  their  family  as 
choices.  This,  we  assumed,  would  increase  the  use  of  family  by  those  in  the 
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Finally,  the  probability  of  rlioosiriy  t amity  (male  t ,<n  t 1 y , fii.ile  f.imily, 
a nf:  1 1 • .i  1 family)  do  i < at-'  n«  molonira)  ly  with  t h*  • j.<  >pu  1 .it  i ori  of  the  i hf  oimant  ' E 
nat  .1  :,uine.  In  othet  words , j »■>  sons,  lioir,  taral  I iiirkij  r < unds  are  im  to  likely 
to  h • e family  than  .no  pel. son:,  f i om  sma  1 1 towns;  and  so  on. 

C.  Individual  Networ Ks 

This  section  examines  which  "areas  of  the  world"  ajo  handled  by  each  choice 
madt  by  an  informant.  lor  example,  does  one  have  "someone  in  Idaho?"  — namely, 
a chore  which  is  perpetually  selected  for  triggers  in  Idaho.  Similaily,  does 
one  tend  to  rely  on  one's  "dentist"  oi  on  a single  Mexican  American  to  icach 
all  the  triggers  who  are  dentists  or  Mexican  Americans?  This  will  be  examined 
lii  detail  in  Section  11;  here  we  will  describe,  qualitatively,  the  features 
of  the  world  which  ai e handled  by  an  informant's  most  fiequently  used  choices. 

An  example  of  the  difficulty  in  being  quantitative  is  easily  given.  Consider 
informant  11.  His  7th  most  frequently  used  choice  was  almost  always  selected 
on  the  basis  of  location  (5^  times  out  of  f-6)  . On  those  occasions,  this  choice 
was  used  for  triggers  in  Washington  20  times,  Oregon  33  times,  and  Utah  2 
tiiT.es.  Clearly,  informant  11  had  "his  man  in  the  Northwest;"  but  the  choice 
was  used  overwhelmingly  for  just  two  states.  The  decision  to  remove  Utah  for 
descriptive  purposes  is  purely  subjective.  Furthermore,  all  cases  are  not  as 
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cl  i illy  defined  •is  the  one  given.  Despite  these  pi  ob]  en,  .,  we  feel  it  if  woi  t h- 
wiu  1 ' tc  give  who  t -i:  list  he  qua  1 i t at  i ve  descriptions  of  these  dot ,». 

Informants'  top  H choices  were  examined  in  detail.  (Pecall  from  Table  1 
that  t lie  first  8 choice;,  accounted  for  20%  of  the  world.)  for  721  of  the 
in t ii  ants  the  top  choice  (quantitative  details  of  which  are  given  in  Seition 
7)  ' sdled  a recognizable  set  of  states  when  chosen  on  the  basis  of  locat  ion. 

Win  ii  this  occmred,  the  choice  was  used  for  a wide  variety  of  locations.  For 
d<:  riptive  purposes,  the  U.S.  was  divided  into  eight  blocs  as  defined  by  the 
U.  . Office  of  Education  (Fig.  5).  In  one  case  a choice  covered  all  eight 
bl cs,  and  for  one  informant,  the  top  choice  was  selected  for  six  of  the  eight 
blocs.  Otherwise,  chosen  on  the  basis  of  location  (typically  two  to  three 
bloc; ),  informants'  top  choices  tender!  to  be  used  for  rather  more  restricted 
areas.  Ten  of  the  top  choices  were  unambiguously  selected  on  location  for 
triggers  from  a single  state. 

Top  choices  are  less  frequently  selected  on  the  basis  of  occupation 
(only  by  28%  of  the  informants).  This  tendency  is,  in  fact,  true  no  matter 
which  choice  is  examined  (see  Section  H).  The  most  popular  occupation  for  the 
top  (mice  to  handle  is  that  of  housewife  (17%  of  informants).  Four  top 
choices  handle  other  single  occupations,  one  handled  a wide  range  of  occupations 
oik  handled  a pair  of  widely  differing  occupations;  some  handled  only  high- 
status  occupations,  others  only  low;  and  so  on.  No  recognizabl e pattern 
emeries.  Some  top  choices  handle  both  locations  and  a specific  occupation. 

A;  one  examines  less  frequently-used  choices,  a tendency  toward  more 
specialized  functions  foi  t fie  choices  emerges.  I iqun  t .-hows  the  total  number 
(over  ‘8  informants)  of  stales  which  ate  controlled  uniquely  by  a single  choice 


(i  !.  <’ii  on  the  basis  of  locution)  as  a funot  ion  of  (tie  rank  of  the  choice,  in 

01  i of  frequency  of  being  chosen.  Tins  number  inci eases  with  tank  (r  - 

« * 

0.U2  ),  at  least  for  the  first  8 choices.  We  do  not  know  at  what  rank  this 

tendency  disappears.  (The  1 abor  involved  in  producing  t lie  subjective  totals 
pt ■ hihits  the  continuance  of  the  graph.)  However,  sooner  or  later,  an  inf orinant 1 s 
cb  os's  are  used  only  once  or  twice,  at  which  time  one  an  hardly  assume  that 
they  "account  for  a state."  We  suspect  that  the  degree  of  specialisation 
rtn.ti  high  for  at  least  JO  choices,  for  reasons  given  shortly. 

Although  specialization  towards  handling  a single  location  increases  with 
rank  of  choice,  there  is  no  accompanying  increase  in  specialization  of  occupation, 
the  level  of  which  remains  roughly  constant  over  the  top  eight  choices.  Given 
that  the  number  of  triggers  in  a given  occupation  is  of  necessity  smaller  than 
that  m a given  state,  it  may  be  that  specialized  occupation  choices  occur 
much  further  down  the  list  of  choices. 

As  a rough  guide,  there  is  little  sharing  of  function  between  the  eight 
to]  choices  of  any  informant.  The  list  of  occupations  of  triggers,  selected 
on  the  basis  of  occupation,  shows  no  overlap  among  the  top  eight  choices  of 
any  informant.  When  overlap  of  location,  selected  on  the  basis  of  location, 
occurs,  it  is  mainly  of  the  most  minor  kind.  An  example  of  this  is  informant 
42.  His  top  choice  controlled  the  Far  West,  Rocky  Mountains,  South  West  and 
Plains.  His  later  choices  also  controlled  large  areas.  Missouri  occurred  in 
each  of  the  top  4 choices'  areas  of  control.  However,  choice  1 had  one 
occurrence  of  Missouri;  choice  2,  3 occurrences;  choice  3,  17;  and  choice  4, 

2.  Thus,  despite  the  overlap,  choice  1 is  clearly  handling  Missouri.  Apart 
from  isolated  cases  of  equal  sharing  of  a state  between  two  choices,  the  above 
example  represents  an  extreme  case  of  overlap.  For  the  most  part,  overlap  did 
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not  occur  . 

The  geographic  anas  controlled  by  ,in  informant':.  hicjh  cho  i cos  are  of 
gi«at  interest.  Figures  7 and  8 show  the  mean  fractional  amount  of  each  state 
controlled  by  the  top  8 choices:  Fig.  7 when  only  choices  made  on  the  basis 

of  1 'cat  ion  .ire  considered.  Fig.  h for  all  reasons  of  choice.  The  total 
population  of  a state  is  defined  as  the  number  of  triggers  in  that  state. 

The  figures  possess  two  common  features:  the  consistent  large  fraction  of  the 

Fir  Western  states  accounted  for,  and  the  almost  nonexistent  occurrence  of 
local  states  (West  Virginia,  Pennsylvania,  Ohio),  the  Mid-Fastern  states, 
and  Florida. 

The  latter  tendency  persists  even  when  the  top  36  choices  (accounting  for 
over  half  the  U.S.)  are  used,  although  it  is  most  marked  for  the  local  states 
(38%  cover  for  W.Va.,  46%  for  Penn.,  compared  with  60%  for  the  others,  reason 
for  choice  being  irrelevant).  This,  we  believe,  can  be  interpreted  very 
simply:  since  an  informant's  knowledge  of  his  local  area  is  presumably  more 

detailed,  it  follows  that  the  choices  tor  local  triggers  will  tend  to 

be  more  specialized  --  a dentist  in  this  county,  a farmer  in  that  county,  and 
so  on.  The  result  is  that  each  local  choice  will  be  used  inf requently , as 
the  number  of  triggers  that  a local  choice  can  handle  is  by  definition  small. 

This  suggests,  then,  that  informants  do  have  at  least  two  distinct  net- 
works: one  of  choices  handling  the  U.S.,  and  another,  disjoint,  set  handling 

local  triggers.  (There  are  indications  that  a third  set,  handling  the  rest  of 
the  world  also  exists,  but  there  are  insufficient  data  on  this  point.  See 
Fig.  2.)  Jumping  ahead  somewhat  in  logical  sequence,  this  statement  is 
confirmed  both  in  Section  10  and  by  the  following.  Let  us  compute  the  fraction 
(number  of  different  choices  on  the  basis  of  location  ♦ number  of  triggers) 
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in  each  state.  Then  the  mean  fraction  for  local  states  is  U.27  (s.d.  0.13) 

* * 

and  for  nonlocal  states,  0.14  (s.d.  0.01}).  The  diffiience  is  hi'jhly  significant 
and  demonstrates  that  [’report  ional  ly  many  more  choices  (1rc  used  for  location 
in  local  states. 


7.  The  Top  Choice 

Tie  choice  used  most  frequently  by  informants  has  well-defined  character- 
istics. Most  (33)  are  male;  less  (23)  are  female.  There  was  no  tendency  for 
males  to  choose  a male  top  choice  in  preference  to  a female  top  choice;  the 
same  was  true  for  female  informants.  friends  and  acquaintances  account  for 
37  of  the  top  choices;  21  were  family.  This  proportion  is  skewed  towards  use 
of  family  significantly**  more  than  the  overall  probability  in  Table  2. 

The  top  choice  was  used  on  average  for  location  hH  times  (s.d.  83);  for 
occupation  26  times  (s.d.  40);  for  race  3 times  (s.d.  14,  but.  a large  maximum 
ot  06);  and  for  other  reasons  38  times  (s.d.  US,  maximum  771).  With  the 
exception  of  the  "other"  category,  skewed  untypical ly  high  by  one  informant, 
this  pattern  of  reasons  again  reflects  those  for  the  totality  of  choices. 
Various  characteristics  of  the  informants  accounted  for  some  of  the 

variation  in  the  usage  of  their  top  choices.  For  example,  female  informants 

* * 

use  their  top  choice  significantly  more  often  than  do  males.  More  educated 

informant  use  their  top  choice  significantly  less  than  less  educated 

* 

informants.  Older  people,  and  those  from  nonrural  backgrounds  tend  to  choose 
females  for  their  top  choice.  All  informants  from  rural  backgrounds  (i>) 
use  family  for  their  top  choice**. 

Male  top  choices  are  significantly*  associated  with  informants  who  make 
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fVv.'t  t choices  in  total  (168  for  male  top  choices,  .68  for  females)  . Male  top 
chi  i i'b  are  also  used  significantly  more  for  location  (82)  than  at  e female 
1 1 >i  hot ces  (10)  . 

Finally,  the  most  dramatic  result,  top  choices  among  family  are  used  much 
mi  frequently  on  the  basis  of  occupation  ( 1 ) than  are  friends  and 
l • I , i ■ i ons  so  u : ed  ( 1 0) . 

8.  : nfomants  and  Reasons  for  The_ir  Choices 

In  this  section  we  examine  the  number  of  times  informants  made  choices 
ba:ed  on  the  four  reasons  offered  to  them  in  the  questionnaire,  namely  location, 
occupation,  race/ethnicit y,  and  "other." 

On  average,  over  all  the  informants,  location  was  used  as  a reason  716 
times  (57%  of  the  time)  s.d.  318;  occupation  was  used  -176  times  (38%)  s.d. 

265;  race/ethnicity  was  used  21  times  (2%)  s.d.  34;  and  "other"  was  used  106 
times  (8%)  s.d.  171.  (The  percentages  sum  to  greater  than  unity  as  more  than 
one  season  could  be  used  per  trigger.)  Thus,  overriding  reasons  for  choice  are , 
first,  1 ocatiori , and  second , occupat  ion  . 

Very  little  of  the  characteristics  of  the  informants  accounts  for  variation 
m the  number  of  times  they  made  choices  based  on  any  ot  the  four  teas  ns. 

An  informant's  education  is  positively  correlated  with  the  number  of  times  he 
made  choices  based  on  location  (0.22*),  and  the  number  t.f  choices  made  on  the 
basis  of  race/ethnicity  (0.25*).  It  is  also  negatively  correlated  with  the 
number  of  choices  made  on  occupation  (-0.25*).  The  only  other  character istic 
to  account  for  any  variation  was,  curiously,  that  part-time  housewives  used 
race/ethnicity  as  a reason  significantly*  more  than  full-time  and  nonhousewives 


lf> 

(3.'  ' imps  per  inform. mt  as  against  1 5 on  average). 

In  other  words,  the  characteristics  of  informants  do  not  afletL  the  reason 
they  make  their  choices  v»  i y strongly.  The  following  two  t ioi  examine 
wl.it  lots  affect  the  choice-making  procedure. 

9.  t ly^erjB  and  f,hoj  . es 

If  characteristics  ot  the  informants  fail  to  at  mint  foi  much  variation 
in  it  a son  tor  choice,  then  perhaps  characteristics  of  the  trigyets  do.  The 
reader  will  appreciate  that  there  are  a great  many  intercomparisons  possible: 
there  are  five  characteristics  of  each  trigger  (sex,  • i zp  of  location,  oe  cupa- 
tion,  race/ethnicity,  and  location  itself);  effectively  two  for  each  choice 
(six  and  family  or  f r ierid/acquaintance) ; and  four  i ea- ons  for  choice.  The 
complexity  of  a full  3-way  comparison  is  prohibitive.  Instead,  we  did  pairwise 
comparisons;  those  involving  the  reason  for  choice  (dealt  with  in  the  next 
s<  tion) ; and  those  that  didn't,  which  are  dealt  with  here. 

first,  sine  of  the  trigger's  town  or  city  had  no  effect  on  the  type  of 
ch  ice.  However,  all  other  details  of  the  triygei  had  a significant  effect 
oi  the  type  of  choice  selected  by  informants.  Table  6 shows  these  results. 

Male  choices  tend  to  be  made  no  matter  what  the  sex  of  the  trigger, 
although  the  probability  of  making  a female  choice  goes  up  for  female  triggers. 
The  probability  of  making  a female  choice  for  a female  trigger  is  46*,  compared 
with  29*  for  a male  trigger  (irrespective  of  the  sex  of  the  informant).  This 
is  in  contrast  to  the  suggestion  by  Travers  and  Milgram  (1969)  that  choices 
tend  to  be  of  the  same  sex  as  the  target  person;  in  fact,  the  results  suggest 
the  sex  of  the  target  persons  to  be  almost  irrelevant  in  selecting  the  sex  of 
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choice.  The  sex  of  the  choice  varies  with  the  occupation  of  the  tiigger  (given 
that  i ale  choices  ate  likely  to  be  made  anyway).  Male  choices  are  more  likely 
than  • xpected  to  be  made  foi  high  occupation  triggers  (67%)  and  loss  likely 
than  expected  for  low  occupation  triggers  ((>0%).  Males  choices  are  also  more 
likely  than  expected  to  be  used  for  ethnic  triggers  (64%),  as  against  non- 
eti.aic  triggers  (62%).  Male  choices  are  less  likely  than  expected  to  be  used 
for  "near"  triggers  (those  residing  in  West  Virginia,  lennsylvania  and  Ohio) 
(bit)  than  for  "far"  triggers  (those  residing  elsewhere)  (61%). 

! riends  or  acquaintances  (hereafter,  friends)  tend  to  he  used  more  often 
than  expected  for  male  triggers  (79%)  than  for  female  triggers  (7h%) . This 
apparently  small  difference  is,  nevertheless,  highly  significant,  because  of 
the  size  of  the  entries  in  the  tables.  Friends  are  used  more  often  than 
expected  for  high  occupation  triggers  (80%)  than  for  low  occupation  triggers 
(77%).  Finally,  friends  aie  used  more  often  than  expected  for  ethnic  triggers 
(79%)  than  for  nonethnic  triggers  (78%).  Whether  a trigger  was  "near"  or  "far" 
had  no  effect  on  whether  a family  membei  or  a friend  was  chosen. 

.So  far,  we  have  been  discussing  the  number  of  choices  made,  or  the 
probability  a particular  type  of  choice  would  be  made.  It  is  also  of  interest 
to  consider  how  many  different  choices  an  informant  makes  for  triggers  in  a 
given  category,  which  we  shall  call  "the  variety  of  choices."  Consider  Table  6. 

The  most  obvious  fact  about  Table  6 is  its  remarkable  similarity  to  the 
left  side  of  Table  b.  There  is,  after  all,  no  reason  why  this  should  be  the 
case,  since  the  two  tallies  present  two  entirely  different  sets  of  measurements. 
Still,  the  fact  remains  that  male  triqgers  generate  a much  wider  variety  of 
male  choices  than  female  choices,  whereas  female  triggers  generate  a more 
even  variety  of  male  and  female  choices.  Similarly,  the  percentage  variety  of 
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pialr  choices  tends  to  increase  with  the  occupation  level  of  the  trigger. 

Some  differences  between  Tables  5 and  fa  do  occur.  Specifically,  the 
fi actional  variety  of  friends  (Table  fa)  is  distinctly  larger  than  the  fractional 
number  of  friends  used  (Table  5),  although  the  pattern  of  increase  and  decrease 
with  category  of  trigger  persists.  This  suggests  family  choices  are  selected 
foi  rather  more  specialized  triggers  than  are  friends. 

There  is  one  major  difference  between  Tables  5 and  fa.  In  Table  5 the 
probability  of  choosing  a friend  for  an  "ethnic"  trigger  was  higher  than 
expected.  In  Table  6 the  percentage  variety  of  friends  used  tor  such  triggers 
is  lower  than  expected.  This  again  suggests  that  specialized  friends  are  used 
for  specialized  triggers. 

Are  these  changes  in  variety  a function  of  other  features  of  the  triggers? 
In  eneral,  the  answer  is  no.  Suppose  the  triggers  are  split  by  two  categories, 
occupation  level  and  sex,  for  example.  Liefine  the  fractional  variety  in  each 
cell  of  such  a table  as  the  mean  number  of  different  choices  used  lor  triggers 
in  this  pair  of  categories  divided  by  the  number  of  triggers  in  this  pair  of 
categories.  Thus,  a fractional  variety  of  1 would  indicate  that  a different 
choice  was  used  for  each  of  the  triggers  in  the  pair  of  categories.  Only  two 
results  of  merit  turned  up.  When  the  triggers  are  split  by  occupation  and 
sex,  there  is  a weak  tendency  (except  for  housewife  triggers)  for  a greater 
fractional  variety  for  female  triggers  than  for  male  triggers.  This  indicates 
that,  although  housewives  account  for  25%  of  the  female  triggers,  the  variety 
associated  with  them  is  very  low  (0.33)  and  this  tends  to  lower  the  total 


variety  for  female  triggers. 

A much  stronger  association  appears  when  triggers  are  split  by  occupation 
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lt.'l  (in  ten  percentiles,  to  avoid  too  low  numbers  in  each  cell)  ,e,d  race/ 
etbn'i-ity.  The  fractional  variety  for  nonet  hnic  triyqns  over  all  occupation 
lev  Is  is  low  (about  0.5),  whereas  for  all  ethnic  triggers  the  fractional 
var  i'  y averages  about  0.9.  Note,  how<  ver,  that  these  high  values  disappear 
if  t e 1 1 iucjers  are  split  by  any  category  other  than  occupation.  X r , other 
words,  so  long  as  the  trigger  is  "ethnic"  informants  tended  to  use  a different 
choice  for  each  such  trigger. 

1 0 . Triggers  and  Reasons 

Hitherto  little  has  appeared  to  account  for  how  and  why  particular  types 
of  choices  are  made  by  informants.  If  the  reasons  which  informants  give  for 
their  choices  are  examined  in  conjunct  ion  with  charact eristics  of  tire  triggers, 
then  a pattern  begins  to  emerge. 

Table  7 shows  contingency  tables  between  triggers  and  the  various  reasons 

for  choices,  split,  into  various  categories  of  trigger.  Nearly  all  splits 

give  significant  results.  Female  triggers  are  significantly**  more  likely 
than  expected  to  be  chosen  on  the  basis  of  location  (and  more  likely  than  male 
triggers,  incidentally),  and  correspondingly,  much  less  likely**  to  be  chosen 
on  the  basis  of  occupation.  Location  is  also  used  as  a reason  more  frequently 

for  triggers  in  large  towns  or  cities  than  for  small  towns,  and  the  reverse 

_ * * 

is  true  for  occupation  as  a reason 

Splitting  triggers  into  their  ethnic  groups  yields  some  interesting  results. 
Location  is  uniformly  less  likely  to  be  used  as  a reason  for  triggers  who 
art  in  any  way  ethnic;  however,  when  used  as  a reason,  occupation  shows  no 
such  tendency.  Not  surprisingly,  race/ethnicity  is  used  more  frequently**  as 
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Number  of  times  reason 


Mian  "ccuipat ion  level  when  location  used  as  reason 
Mean  ill  upiition  level  when  location  not  used  as  reason 
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t = 42**,  7256b  d.f. 

Mean  occupation  level  when  occupation  used  as  reason  53 

Mean  occupation  level  when  occupation  not  used  as  jeason  42 

t.  - 58**,  72566  d.f. 

Mean  occupation  level  when  race/ethnicity  used  as  reason  46 

Mean  occupation  level  when  race/ethnicity  not  used  as  reason  46 

t = 0.25,  72586  d.t.,  not  significant 

Mean  occupation  level  when  "other"  used  as  reason  42 

Mean  occupation  level  when  "other"  not  used  as  reason  46 

t = 11.7**,  72566  d.f. 


TABLE  6.  'I’-test:.  between  the  occupational  level  of  triggers 
when  divided  into  subsets  by  the  reason  for  choice. 


a ttMson  for  choice  on  ethnic  triggers.  However,  this  tendency  is  not  uniformly 

vt 

distributed  between  the  various  ethnic  groups.  It  X i:  recomputed  among  the 

five  ethnic  groups,  one  finds  that  blacks  and  Oriental  triggers  are  significantly 
( X 246  , 4 d.f.)  more  likely  to  produce  a choice  on  the  basis  of  race/ 

ethnicity  than  are  Spanish,  Italian,  or  Slavic  triggers. 

We  believe  the  reason  to  be  as  follows:  Informants  can  easily  distinguish 

b 1 ’.  triggers  (coded  by  a 'B'  in  the  questionnaire),  and  also  Orientals,  by 

their  names.  However,  Spanish,  Italian  or  Slavic  triggers  are  not  obviously 
ethnic  --  they  may  have  acquired  the  name  by  marriage,  may  be  third  generation, 
et  . Thus  race/ethnicity  is  a "sate"  reason  only  when  the  trigger  is  obviously 
ethnic;  hence  the  high  probabilities  for  black  and  Oriental  triggers. 

Table  8 shows  the  equivalent  split  of  occupation  level  by  the  four  reasons 

* * 

for  tioice.  The  mean  occupational  level  of  triggers  was  significantly  higher 

* * 

when  occupation  was  used  as  a reason  than  when  not;  significantly  lower  when 
location  was  used  as  a reason  than  when  not;  significantly  lower  when  "other" 
was  used  as  a reason  than  when  not;  and,  finally,  race/ethnicity  used  as  a 
reason  produced  no  significant  variation  in  occupational  level.  The  indication, 
then  is  clear.  The  higher  the  occupational  1 evel  of_  t he  trigger,  tjie  less 
likely  i_s  location  to  be  used  as  a trigger , and  t he  mor_e  likely  is  occupation 
to  be  used  as  a trigger . We  defer  discussion  of  the  "other"  reason  until  later. 

This  finding  brings  to  mind  the  well  known  phiase  "my  man  in....""1  where 
the  blank  is  filled  in  with  some  location.  If  high  occupation  triggers  are 
more  likely  to  generate  choices  on  the  basis  of  occupation,  this  suggests  that 

informants  may  have  "their  " where  the  blank  is  filled  by  a high  status 

occupation  (dentist,  architect,  etc.).  Whether  this  is  true,  and  whether 


informants  have  "their  man  in...."  can  be  tested,  although  precise  definitions 
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of  i!  i-se  trims  .tie  problematic.  Sever. il  version'  will  be  given  as  we  proceed. 

Ti  begin  with,  we  : aw  in  Section  6 that  on  virtually  no  occasion  was  an 
entne  state  covered  by  only  one  choice.  One  could,  therefore,  ask  two  distinct 
a’  ■ t > tis:  first,  hew  many  different  choices  are  used  fur  triqgers  in  a given 
st.it<  when  location  is  given  as  the  basis  for  choice,  i.e.,  what  is  the 
vc  i<  ty  ot  choices?  bxpressed  as  a fraction  of  the  number  of  times  location 
is  used  as  a reason  for  that  location,  the  variety  has  an  aveiage  ot  about  0.35 
at.  i declines  weakly  with  distance  from  Morgantown,  West  Virginia.  (Distance 
is  defined  to  the  center  of  the  state  in  question,  and  measured,  lacking  any 
more  accurate  measures,  in  cm.  on  a map.  Alaska  and  Hawaii  are  purposely 
omitted  in  what  follows.)  This  suggests  that  one  tends  to  have  a "man  in" 
states  further  from  home. 

Perhaps  a more  relevant  question  is:  bow  much  of  a given  state  is  accounted 

for  by  the  best  single  choice,  when  it  is  chosen  on  the  basis  of  location? 

It  turns  out  that,  on  average,  an  informant’s  "best  person"  in  a state  handles 
69%  (s.d.  9%)  of  the  occurrences  in  the  questionnaire,  when  choices  are  made 
for  t hese  occurrences  on  the  basis  of  location.  This  fiqure  is  both  surprising- 
ly high  and  surpr isingly  uniform,  and  suggests  strongly  that  the  concept  of 
"a  man  in...."  is  indeed  a valid  one  for  the  small-world  problem.  But  how 
many  states  does  an  informant  have  "a  man  in,"  and  where  are  they? 

If  one  defines  a cutoff  for  "havinq  one's  man  in"  of  67%  of  all  occurrences 
on  the  basis  of  location,  then  the  mean  number  of  states  an  informant  has 
"his  man  in"  is  24.9  (s.d.  8.6).  Put  another  way,  49%  (s.d.  17%)  of  al 1 
states  in  the  U.S.  are  controlled  by  a single  person  on  t)>e  basis  of  location . 

The  distribution  of  the  control  is  not  uniform  over  the  U.S.  Figure  9 
shows  the  amount  of  the  occurrences  of  a single  state  controlled  by  one  person 
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on  th>  basis  of  location,  as  a function  of  the  distance  of  that  state  from 
Mot  ;a;,tnwn.  Although  the  coirelation  ( C • . 2fc> ) is  not  s i gr  i f i cant , t tie  impression 
om*  jots  is  of  low  amounts  by  near  states  {West  Virginia,  Pennsylvania,  Ohio) 
ar.ii  almost  uniform  amounts  for  other  states,  i ndependerit  of  distance,  as 
mil  itcl  by  the  super  imposed  lines.  California  is  a i 'able  exception. 

Put  is  the  probability  of  choosing  on  the  basis  of  location  constant 
between  states?  The  ans.wer  is,  of  course,  no.  There  is  a weak  tendency 

A 

(r  -0.34  ) to  choose  on  the  basis  of  location  less,  the  further  the  state  is 
from  Morgantown.  In  fairness,  most  of  this  correlation  is  produced  by  the  very 
high  probabilities  of  using  location  for  nearby  triggers  (76%  for  triggers 
in  West  Virginia,  for  example).  These  high  probabilities  act  as  further 
confirmation  of  the  hypothesis  in  Section  6,  namely  a great  many  specialized 
choices  form  part  of  an  informant's  local  network.  lor  nearby  triggers,  then, 
one  would  expect  local  ion  to  be  the  overriding  reason  for  choice. 

Having  seen  that  the  concept  oi  "one's  man  in"  is  valid,  we  return  to  the 

parallel  concept  of  "one's  " (high  status  occupat i on ) . Again,  one  can 

examine  this  first  by  the  variety  of  choices  for  a given  occupation.  The 
fractional  variety  of  choices  per  occupation  level  (defined  in  analogous 

* A 

fashion  to  that  for  location)  declines  strongly  (r  = -0.41  ) as  occupation 

level  increases.  In  other  words,  one  uses  fewer  choices  for  triggers  of  a 
given  occupation  as  the  occupation  level  goes  up. 

One  can  also  examine  the  probability  of  using  occupation  as  a reason,  as 
a function  of  the  occupational  level  of  the  trigger.  (One  might  suspect  that 
this  depends  on  some  of  the  characteristics  of  the  informant.  However,  this 
was  not  the  case  for  any  of  the  informant  variables  we  collected.  Unfortunately, 


we  did  not  have  directly  comparable  information  on  infeimants'  and  triggers' 


occupations.)  As  Figure  10  shows , the  prohabil  ity  of  usincj^  occupation  as  a 
re. i n increases  st  rongly  (r  - 0.68**)  with  1 he  occupation  level  of  the  trigger . 
(Th>  j eak  at  level  42  is  'photographic  processor.'  Apparently  most  informants 
have  "their  photographic  processor.") 

So  striking  was  this  finding  that  attempts  were  made  to  explain  the 
residual  variance  by  location  of  the  trigger,  along  the  lines  suggested  above. 
The  tiiggers  were  subdivided  into  "near"  and  "far,"  and  the  equivalent  curve 
to  Fig.  10  was  produced  for  each  subgroup.  However,  there  is  no  significant 
difference  (less  than  2*,  in  fact)  in  the  resulting  correlations,  suggesting 
ts  it  location  does  not  bear  directly  on  the  decision  to  choose  on  the  basis  of 
le  ition. 

Further  confirmation  for  Fig.  10  comes  from  Travers  and  Milgram  (1969). 

Tin  target  person  in  their  small-world  experiment  was  a stockbroker  (86  on  the 
Duncan-Reiss  scale).  The  best-fit  line,  and,  coincidentally,  the  data,  give 
a probability  of  0.6  of  making  a choice  on  the  basis  of  occupation  when  the 
trigger  is  at  occupation  level  86.  Now  Travers  and  Milgram  report  that  60.7% 
of  the  links  generated  from  the  "stockholder  group"  of  starters,  and  31.8%  of 
those  generated  from  the  "random  group"  of  starters  reported  employment  con- 
nected with  financial  matters.  Then  each  person  is  a choice  of  someone  further 
back  the  chain,  with  a stockbroker  as  target.  Hence  we  would  predict  that  50% 
of  these  choices  should  be  made  with  occupation  as  the  reason,  and  therefore 
have  occupations  connected  with  finance.  Using  the  numbers  in  the  two  groups 
given  by  Travers  and  Milgram,  a value  of  48%  or  46%  is  produced  depending  on 
whether  complete  or  incomplete  chains  are  assumed  (their  text  is  not  specific). 
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The..*-  empirical  values  given  by  Travers  and  Milgtam  are  in  excellent  agreement 
with  our  predictions. 

Similar  curves  to  Fig.  10  were  drawn  tor  the  pro!  ddlity  of  using  location, 
rue,  or  "other"  as  a reason  for  choosing  a trigger  of  a given  occupation  level. 


Tin  lesulting  correlations  between  the  reason  and  occupat  ion  level  were:  with 

* * * A 

1 ' i’ ion,  -0.59  ; with  race,  0.02;  and  with  "other,"  -0.51  . Hence  the 
1 b.bility  of  using  location  as  a reason  is  very  high  for  low  status  occupa- 
ti'  is;  th(  probability  of  using  "other"  as  a reason  is  also  at  its  highest  for 
li  * latus  occupat  ions,  but  its  numerical  value  is  still  very  low;  and,  as 
found  previously,  r ace/ethnicity  appears  to  be  independent  of  occupation  level. 


The  conclusion  to  be  drawn  from  this  is  that,  overwhelm i ngly , t he 
pi  • iomi riant  feature  of  t he  trigger  which  cent  rol  s which  typ  e of  choice  i_s  made 
i:  the  status  of  the  t rigger 1 s occupa  t i on : it  high , the  choice  wij_l  probably 


be  made  on  the  basis  of  occur 


i;  if  iow,  on  location . Put  another  way. 


on*  does  have  "ore's  dentist"  but  not  "one's  ditchdigger 


A note  is  in  order  about  choices  where  "other"  is  given  as  the  reason  for 
making  the  choice.  As  far  as  predicting  the  reason  for  a choice  is  concerned, 
"other"  appears,  from  our  data,  like  a weaker  variety  of  location.  The 
informants  had  "their  man  in"  a variety  of  states,  providing  that  the  status 
of  the  trigger  was  high  enough.  In  such  cases,  location  was  the  reason  for 
the  choice.  For  lower  status  trig  ;ers,  the  same  "man  in"  was  used  for  t.he 
choice,  but  the  reason  given  changed  to  "other."  We  believe  that  this  effect 
occurs  because  informants  do  not,  for  some  reason,  wish  to  associate  "their 


man  in"  some  location  with  too  low  a status  trigger,  and  hence  invent  --  in 
their  own  minds  --  another  reason  for  making  such  a choice.  hacking  a name  for 
this  effect,  we  term  it  the  G effect,  for  historial  reasons. 
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11.  Accuracy  of  Informants 

As  noted  in  Section  2,  informants  were  asked,  some  months  after 
■ liey  completed  the  questionnaire,  h< ’W  well  they  recalled  their  answers. 
Although  posed  as  a test  of  recall,  we  prefer  to  think  of  this  .is  a test 
f how  well  informants  understand  the  network  in  which  they  are  embedded . 
This  is  a valid  comparison  provided  (a)  that  an  informant's  world  net- 
work is  changing  at  a sufficiently  slow  rate  and  (b)  that  the  picture 
of  the  network  emerging  from  the  data  is  a meaningful  one . With  these 
assumptions,  it  tollows  that  if  an  informant  understood  his  network  at 
the  time  he  completed  the  questionnaire,  he  still  understood  it  when  asked 
about  it  later.  Furthermore,  what  he  understood  was  essentially  the  same 
a when  lie  provided  the  data  about  it. 

Therefore  it  seems  relevant  to  enquire  how  well  his  understanding 
of  the  network  agiees  with  what  the  network  actually  looks  like.  As 
a simple  measure,  i nformants  estimated  how  many  different  choices  they 
had  used.  The  answers  obtained  (from  40  informants)  are  summarized  in 
Figure  11.  In  only  one  case  did  an  informant  over-estimate,  and  then  by 
only  1%;  the  informant  concerned  was  associated  with  the  researchers,  a 
trait  which  clearly  improved  informant's  powers  of  estimation. 

Iri  general,  informants  guessed  that  they  had  used  an  average  of 
about  SO  choices.  This  is  about  one-third  the  actual  total  for  the  group 
concerned.  In  no  case  was  a guess  larger  than  200  made.  There  is  a 
j-ositive  correlation  of  0,33*  between  correct  and  estimated  number  of 
choices,  which  at  least  indicates  that  guesses  of  network  size  do  tend 
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i o increase  with  network  si/e.  However,  the  consistent  and  blatant  under- 
i t irn.ites  suggest  that  in formants  have  no  real  idea  of  the  size  of  their 
ret  works . 

Th.ro  is  .1  plausible  r e.ison  t<  r this.  A*  was  seen  in  feet  ion  6, 
hc>  ic-es  whi<  h )i  1 lb-  . 1 1 . it  e not  f 1 ecju*'i  1 1 1 y u red  in  the 

curst  lorn. a 1 r yi  t 11  i.,.  • I • y . *.  •.  it  once  these  hoi  ces  ate  used 

ntinually.  ..  t • a*  • • ••  top  15  choices,  alt  hough  they  do  handle 

halt  the  t .S.  t • rrsi  ts,  are  so  infrequently  tr  ed  in  practice 

•!.it  inf  ritiar.t  * [ > : rq>-  ,*  . • rt  them  when  answering  our  question. 

Tridn-.i’i  f tin  .1 1 • . .He  from  the  responses  to  "who  are  the 

three  choi  es  y u rse  i tla  m.  st?"  (The  similarity  between  this  question 
and  the  traditr  : 1 so  1 cmetr  ic  juestion  is  deliberate.)  .Surely,  we 

felt,  informants  ought  to  be  a!  le  to  name,  say,  their  most  frequently 
used  choice.  After  all,  that  choice  accounted,  on  average,  for  10%  of 

\ 

the  triggers.  Unfortunately,  this  was  not  the  case. 

On  average,  informants  only  guessed  the  name  of  their  most  frequently 
used  choice  43V  (s.d.  50%)  at  the  time.  A similar  pattern  emerges  if  one 

examines  how  many  of  the  top  three  choices  were  correctly  identified, 

A 

irrespective  of  order.  (This  is  the  A score  of  Killworth  and  Bernard, 

1970).  The  mean  score  was  1.4,  s.d.  1,  so  that  only  one-third  of  the 
most  frequently  use  network  is  identified  correctly;  we  suspect  that  this 
is  for  the  same  reason  as  given  above. 

It  was  possible  that  one  or  several  of  the  informants’  characteristics 
could  account  for  the  variation  in  accuracy,  although  this  seemed  unlikely 
from  our  previous  results  (Bernard  arid  Killworth,  1977).  However,  it 
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tinned  out  that  oi.o  characteristic  did  account  1 01  ,r>m<*  of  the  variation 
f accuracy:  if  t tic  irifoimant  was  in  part-time  emp  loyinont  , his  accuracy 
.'■as  low;  if  in  full-time  employment  or  unemployed  (for  whatever  reason), 

1 ; accuracy  was  high.  As  coni  i/mnt  ion,  this  al  so  i . 1 .owed  up  l n the 
housewife"  sul  ategory  of  "par  t -t  ime  i..  usew  i f e . " We  aie  at  a loss  to  explain 
•ins,  unless  it  reflects  a genuine  lifficulty  of  the  part-time  employed 
to  handle  different  networks--  work,  home,  friends--  in  what  must  be 
rapid  succession  in  day-to-day  life. 

By  an  unfortunate  oversight,  the  length  of  time  between  an  informant 
completing  the  questionnaire  and  his  being  asked  to  retail  his  top  three 
choices  was  not  recorded.  Hence  we  Can  not  compute  whether  there  is  a 
deterioration  in  recall  with  t ime.  However,  in  many  other  experiments 
(Killworth  and  Bernard,  197b;  Bernard  and  Killworth,  1477)  we  have  found 
that  informant  accuracy  in  recall  of  their  communication  (in  both  open 
and  closed  networks)  was  unreliable  even  when  tested  just  after  the 
period  of  communication.  Given  also  that  we  should  expect  an  informant's 
global  network  to  be  fairly  stable  with  time,  there  is  no  a priori  reason 
to  suppose  that  informant  inaccuracy  in  this  experiment  is  a function  of 
the  relatively  short  (1  - 4 months)  time  between  questionnaire  and  recall. 


1 . Conclusions 

This  exper  iment  examines  informants ' cognition,  or  their  guesses  about 
how  they  would  behave  under  specified  conditions.  furthermore,  the  specified 
behavior  (the  small-world  problem)  never  occurs  in  the  real  world,  except 
when  social  scientists  create  it.  This  creates  obvious  limitations,  so 
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f.u  as  generalizing  f nun  t hese  dma  is  concerned,  but  those  limitations  are 
no  more  or  less  si  i ingent  than  those  which  must  be  imposed  on  any  other  form 
ot  ociometrie  research.  Ultimately,  we  want  to  understand  social  structure, 
h>  ti  defined  as  the  pattern  of  overlap  both  between  informants'  o<  (nitive 
n«  (works,  and  between  their  behavioral  n»  (works.  The  icveisc  small -world 
exj t t iment  provides  a very  rich  source  of  data  on  people's  cognitive  networks. 

The  experimental  design,  with  hindsight,  possessed  some  drawbacks.  Many 
it:  re  "local"  triggers  should  have  been  included.  Informants  frequently  fold 
u,  that  they  "never  got  a chance  to  use"  many  of  their  acquaintances  who  lived 
nearby.  In  future  experiments  all  important  personal  data  about  the  choices 
(their  occupation,  precise  location,  age,  etc.)  should  be  collected.  As  it 
stands  now,  we  can't  tell  whether  someone's  "man  in  Idaho"  actually  lives  in 
Idaho.  In  future  experiments,  larger  and  more  representative  samples  of 
informants  should  be  used. 

Perhaps  the  largest  drawback  is  caused  by  the  size  of  the  data.  Ideally, 
one  would  like  to  create  a mean  "cognitive  map"  of  all  the  residents  of  the 
U.S.  for  which  the  first  1167  triggers  serve  as  proxy.  What  in  general  makes 
some  triggers  seem  like  others  to  informants?  There  is  an  obvious  tool  to 
answer  this  question:  multidimensional  scaling  (MDU) . It  is  quite  straight- 

forward to  generate  a matrix  of  similarity  coefficients  between  triggers  (a 
count  of  the  number  of  times  the  same  choice  is  used  for  each  pair  of  triggers 
will  do).  Then  an  MDS  would  yield  subgroups  of  the  triggers  which  are 
perceived  as  similar,  and  conclusions  could  be  drawn  from  these  groupings. 
Unfortunately,  the  size  of  the  matrix  concerned  (over  10b  entries)  prohibits 


this  analysis  on  present  computers. 
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Were  it  not  for  Milgram's  original  expei  iments,  Ihis  re:  e.irch  would  have 
t ipply  only  to  cognitive  processes.  However,  the  strong  similarity  between 
jii  ii  I ions  from  some  of  our  results  and  the  results  of  Travers  and  Milgram 
(:  'i  ))  does  suggest  that  t tie  reverse  small  world  exp>er  iment  i an  adequate 
j k xy  for  behavior . Two  points  bear  directly  on  t tie  comparison  between  the 
exj  r iiticrrts . First,  in  ours  informants  were  not  required  to  mail  anything  to 
t eir  choices.  In  many  cases  informants  reported  that  they  were  unsure  of 
the  current  address  of  some  of  their  choices.  The  instructions  for  the 
experiment  only  specified  that  informants  a)  Know  their  choices  well  enough 
to  ask  * hem  to  participate  in  a snail-world  chain;  and  b)  that  they  be  abl e 
to  contact  their  choices  if  necessary.  We  suspect  that  there  would  be  a great 
tendency  to  restrict  the  number  of  choices  used  in  an  exper iment  where  actual 
contact  with  choices  was  involved.  This  restriction  would  favor  the  use  of 
choices  people  know  best.  Furthermore,  in  our  experiment,  some  informants 
tiied  to  "use  as  many  different  names  as  possible"  in  spite  of  repeated 
instructions  that  this  was  not  necessary. 

Another  feature  ot  the  reveise  small-world  experiment  is  that  the  most 
frequent  choices  did  not  necessarily  appear  early  in  the  lespxinses  to  the 
questionnaire.  As  an  indication,  on  average  12.3  (s.d.  3)  of  the  26  most  fre- 
quently used  choices  were  not  among  the  first  20  choices  triggered.  There 
are  two  pxissible  reasons  for  this.  First,  the  order  of  the  triggers  may  not 
have  been  sufficiently  random.  However,  recall  that  reversing  the  order  of 
the  triggers  produces  no  significant  difference.  This,  therefore,  suggests 
that  the  second  explanation  is  more  likely  to  be  correct.  This  is  that  people 
get  accustomed  to  the  experiment  as  they  get  deeper  into  it.  In  fact,  several 
informants  said  that  the  first  10  pages  or  so  of  the  questionnaire  helped  to 
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g«'t  them  "wanned  up”  to  the  task  of  selecting  appropr  late  choices.  Many  persons 
■aid  that  the  expei imental  task  hplped  them  to  "dredge  up"  people  they  hand't 
thought  about  in  years.  Of  course,  this  was  precisely  the  point  of  the  technique. 

The  result  of  this  is  that  "more  uppropr i ate"  choices  may  tend  only  to 
1 «•  triggered  long  after  the  beginning  of  the  questi onna i re . If  this  is  true, 
it  uyyests  that  single  realizations  of  small-world  experiments  may  be 
■..i  r elating  a behavi orally  biassed  picture  of  people's  cognitive  network. 

This,  of  course,  is  the  direct  opposite  of  the  jxi.ssibi  1 ity,  noted  alxjve,  that 
t i.e  reverse  small-world  experiment  may  be  generating  a cognitively  biassed 
picture  of  the  behavioral  world.  As  we  have  shown  elsewhere  (Killworth  and 
h>  inard,  1976),  there  are  probably  two  quite  distinct  "social  structures" 
based  on  cognition  about  one's  place  in  a network  and  one's  actions  within 
that  network.  Exactly  how  the  discrepancies  between  these  two  networks  are 
bundled  by  individuals  needs  urgent  research. 

To  sum  up,  our  main  findings  are  as  follows: 

1.  A mean  of  21U  choices  control  the  world,  but  this  number  is  an  under- 
estimate. Only  39  choices  control  half  the  world,  however. 

2.  There  appear  to  be  three  distinct,  and  mainly  nonoverlapping,  networks 
contiolling  U.S.,  local,  and  foreign  areas. 

3.  Choices  are  mainly  friends  and  acquaintances,  with  strong  cleavages 
by  sox . 

4.  Location  is  the  usual  reason  for  choices,  with  occupation  second  most 
popul ar . 

5.  The  decision  as  to  which  choice  is  made  depends  primarily  on  the 
occupation  of  the  trigger,  and  secondly  on  the  distance  (near/far)  from 


Morgantown. 
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6.  Half  the 
choices  are  made 

7.  As  found 
es*  i mating  their 


states  in  the  U.S.  are  controlled  by  a single  person  when 
on  the  basis  of  location. 

in  previous  experiments,  the  accuracy  of  informants  in 
networks  is  low. 


KOOTNOTKS 


1 

It  is  painfully  obvious  that  the  experiment  required  to  produce  the 
ixt.iustive  network  would  require  about  20  hours  of  work  by  each  informant. 

•) 

Single  asterisks  denote  significance  at  the  S’*  level;  double  at  the  1% 
level  or  better. 

3 

We  were  concerned  about  the  connotation  of  the  phrase  "your  man  in  Tdaho. 
Aside  from  the  fact  that  this  rather  sexist  phrase  is  a common  expression  in 
Inglish,  it  also  turns  out  that  the  people  who  handle  a particular  state  are 
males  much  more  than  they  are  females  (62%  vs.  36%)  . This  appears  to  be  an 


extension  of  the  finding  that  more  male  choices  are  made  anyway  ( f >4 % vs.  36% 
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